A number of reports have described the development of malignancy in association with congenital lung cysts.I -'8 Adenocarcinoma is the most common type of tumour, often of bronchioloalveolar pattem, but squamous cell carcinoma has also been reported.7'8 Squamous metaplasia of the lining epithelium of congenital cysts has been implicated as the precursor lesion in the development of squamous cell carcinoma in some cases,9 but the mechanisms implicated in the development of other tumour types are not clear.
SUMMARY Patients with congenital lung cysts are at increased risk of developing carcinoma, but the mechanisms concerned are not clear. The case of a young adult who developed a bronchioloalveolar carcinoma associated with a cystic congenital adenomatoid malformation is reported. The adjacent lung showed an unusual intra-alveolar hyperplasia of mucous cells. Two further cases of congenital adenomatoid malformation are also described; both patients presented in infancy and showed similar mucous cell hyperplasia in alveoli surrounding the cysts. In all three cases the staining characteristic of the mucus was identical with that of normal bronchial mucous glands. It is suggested that the benign proliferation represents a premalignant lesion. Its presence in infants shows that it may occur at an early age and reinforces the need for early removal of congenital lung cysts.
A number of reports have described the development of malignancy in association with congenital lung cysts.I -'8 Adenocarcinoma is the most common type of tumour, often of bronchioloalveolar pattem, but squamous cell carcinoma has also been reported.7 '8 Squamous metaplasia of the lining epithelium of congenital cysts has been implicated as the precursor lesion in the development of squamous cell carcinoma in some cases,9 but the mechanisms implicated in the development of other tumour types are not clear.
We describe two cases of congenital adenomatoid malformation in children in which mucinous epithelium lining parts of the cysts showed hyperplasia and intra-alveolar extension. These cases are compared with a case of bronchioloalveolar carcinoma in an adult associated with a long standing pulmonary cyst and similar mucous cell hyperplasia. We discuss the possible importance of this unusual hyperplasia. An 18 year old male athlete presented with slight haemoptysis and impairment of his exercise tolerance. A chest radiograph showed a left sided apical cyst, which was excised with a wedge of surrounding lung.
Examination of the resected specimen showed a 6-5 cm diameter cyst with a trabeculated inner surface; white nodules, measuring up to 04 cm in diameter, were found in the adjacent lung.
Material and methods CASE 1 During investigation for isolated pulmonary valve stenosis a 6 month old boy was found to have multiple cysts within the right lower lobe, which compressed the mediastinum. A right lower lobectomy was performed. Examination of the resected lobe showed that it was largely replaced by multiloculated cysts, measuring from 0 5 to 4 cm in diameter, which communicated with the bronchi. There was a thin peripheral rim of unaffected lung.
Accepted br publication 22 December 1986 All the specimens were fixed in formalin, those from cases 1 and 2 being inflated through the lobar bronchus. Representative blocks were taken from the specimens, and sections were stained by haematoxylin and eosin and elastic van Gieson. Mucin was identified by periodic acid Schiff and alcian blue high iron diamine stains.
Histological findings CASES I AND 2
The walls of the cysts were formed by smooth muscle Epithelial hyperplasia and malignant change in congenital lung cysts and elastic tissue, generally lined by bronchiolar type pseudostratified ciliated columnar and cuboidal epithelium. Direct communication with bronchioles and alveolar ducts was shown, the number of bronchioles appearing to be increased. Cartilage was not present in the cyst walls.
In both cases tufts of mucous cells lined parts of the cysts and extended outside the cysts to line adjacent alveoli (figs 1 and 2) . Mucin stains showed that the bronchiolar type epithelium lining much of the cysts included some goblet cells containing sialomucin. The papillary tufts and intra-alveolar collections of mucous cells contained moderate amounts of both sialomucin and sulphomucin. CASE 3 The cyst was lined by bronchiolar type epithelium with occasional mucous cell tufts similar to those seen in cases 1 and 2. Adjacent to the cyst there were collections of benign hyperplastic intra-alveolar mucous cells with small regular basal nuclei and a prominent pale cytoplasm. These contained large amounts of sialomucin and small amounts of sulphomucin (figs 3 and 4). Similar mucin was identified in the mucous cells in the cyst.
In addition, an adenocarcinoma of bronchioloalveolar type with a multifocal distribution was found in the lung surrounding the cyst (figs 4 and 5).
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Tumour cells were columnar with large uniform hyperchromatic basal nuclei and eosinophilic cytoplasm. Mucin stains showed small amounts of intracellular sialomucin close to the apical surface.
Discussion
Congenital cystic adenomatoid malformation is thought to edult from failure of proximal airways to communicate normally with alveoli.10 Three types have been described.1' The three cases described here conform to the definition of cystic adenomatoid malformation type I. Type II consists of multiple small cysts lined b'y bronchiolar epithelium and interspersed with relatively normal alveolar structures. Type III appears solid owing to a complex of non-aerated flattened bronchiole like structures-Types II and III are usually associated with respiratory distress at or soon after birth.
The main features of cystic adenomatoid malformation type I are the presence of single or multiple cysts and bronchiole like structures lined by pseudostratified ciliated columnar and cuboidal epithelium interspersed by rows of goblet cells.'2 -6 Hyperplastic smooth muscle may be present in the cyst wall, but cartilage and inflammatory changes are absent. There may be other associated congenital abnormalities, as in our first patient, who also had pulmonary stenosis. Although most patients present in infancy, in some cases symptoms become apparent only in later life. '7 In case 3 the cyst appeared to be long standing and the appearances did not suggest cystic change in a carcinoma.'8 '9 The mucous cells seen in cystic adenomatoid malformation are similar to those of normal bronchial glands and surface epithelium20; our mucin studies confirm this similarity. The mucous cells may have either a metaplastic or hamartomatous origin.21 Our cases are unusual in that the mucous cells extended beyond the cysts to line adjacent alveoli. In cases 1 and 2 the hyperplasia was similar to that in case 3 but less florid. The intra-alveolar spread had a pattern similar to bronchioloalveolar carcinoma, but the malignant component could be distinguished from the hyperplasia morphologically and by mucin staining.
The implication of this finding is that the adenomatous component seen in case 3 represents a premalignant lesion. The presence of similar, though much less florid, hyperplasia in the other cases suggests that this change may begin at an early age. We have recently noted extensive areas of squamous epithelium in ,.iother case of Qystic adenomatoid malformation iype I, showing that other forms of metaplasia can occur in these cysts and supporting the suggestion that it represents a possible origin for squamous cell carcinoma.9 These observations suggest that cystic adenomatoid malformation carries a risk of malignant change and that early removal of such lesions is advisable.
